Development of a tandem protein trans-splicing system based on native and engineered split inteins.
Protein trans-splicing involving naturally or artificially split inteins results in two polypeptides being linked together by a peptide bond. While this phenomenon has found a variety of applications in chemical biology and biotechnology, precious little is known about the molecular recognition events governing the initial fragment association step. In this study, fluorescence approaches have been used to measure the dissociation constant for the Ssp DnaE split intein interaction and to determine the on and off rates of fragment association. The DnaE fragments bind with low nanomolar affinity, and our data suggest that electrostatics make an important contribution to the very rapid association of the fragments at physiological pH. This information was used to develop a tandem trans-splicing system based on native and engineered split inteins. This novel system allows the one-pot assembly of three polypeptides under native conditions and can be performed in crude cell lysates. The technology should provide a convenient approach to the segmental isotopic or fluorogenic labeling of specific domains within the context of large multidomain proteins.